Key indicators: single-crystal X-ray study; T = 291 K; mean (C-C) = 0.003 Å; disorder in main residue; R factor = 0.040; wR factor = 0.111; data-to-parameter ratio = 12.5.
The title compound, C 23 H 15 ClF 6 OS, has thienyl and phenylene substituents on the double-bond C atoms of the envelopeshaped cyclopentenyl ring. The aromatic systems are aligned at 55.3 (4) (thienyl) and 60.8 (7) (phenylene) with respect to the planar C-C C-C portion of the main central cyclopentenyl ring.
Related literature
For the synthesis of the precursors and related compounds, see: Fan et al. (2008 Fan et al. ( , 2009 Pu et al. (2008) .
Experimental
Crystal data C 23 H 15 ClF 6 OS M r = 488.86 Triclinic, P1 a = 9.4057 (10) Å b = 10.2900 (11) Å c = 11.9548 (13) Å = 83.529 (1) = 71.564 (1) = 80.639 (1) V = 1080.7 (2) Å 3 Z = 2 Mo K radiation = 0.34 mm À1 T = 291 K 0.49 Â 0.45 Â 0.33 mm
Data collection
Bruker SMART CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.851, T max = 0.896 8254 measured reflections 3997 independent reflections 3358 reflections with I > 2(I) R int = 0.011 Refinement R[F 2 > 2(F 2 )] = 0.040 wR(F 2 ) = 0.111 S = 1.03 3997 reflections 321 parameters 553 restraints H-atom parameters constrained Á max = 0.28 e Å À3 Á min = À0.36 e Å À3 Data collection: SMART (Bruker, 1997); cell refinement: SAINT (Bruker, 1997); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEPIII (Burnett & Johnson, 1996) and ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008). This work was supported by the Science Fund of the Education Office of Jiangxi (grant Nos. GJJ09306 and GJJ09302) and the Youth Science Fund of the Education Office of Jiangxi (grant Nos. GJJ09567 and GJJ09572). colorless state; a hexane solution has an absorption maximum at 291 nm. In a polymethylmethacylate amorphous film, the title diarylethene also demonstrates photochromism as similar as that in hexane.
Experimental
The title compound was synthesized from the reaction of (2-methoxylpheny)perfluorocyclopent-1-ene (1.43 g, 4.75 mmol) (Fan et al., 2009 ) and 3-bromo-2-methyl-5-(3-chlorophenyl)thiophene (1.44 g, 5 mmol) (Fan et al., 2008) with n-butyllithium (2.0 ml, 5 mmol) at 195 K under a nitrogen atmosphere. After an hour, the reaction was quenced by the addition of water. The solid product was purified by column chromatography on silica with petroleum ether as the eluent to give the title compound 1.58 g (3.23 mmol) in 68% yield. C&H elemental analysis. Calc. for C 23 H 15 ClF 6 OS: C 56.51, H, 3.09%.
Found C 55.92, H 3.15%.
Refinement
All H atoms attached to C were fixed geometrically and treated as riding with C-H = 0.96 Å (methyl) or 0.93 Å (aromatic) with U iso (H) = 1.2U eq (aromatic) or U iso (H) = 1.5U eq (methyl). The cyclopent-1-ene ring in C9, C10, C11-envelope conformation is disorder, the C8-C9, C8-C9', C12-C11 and C12-C11' distance was strained to 1.50 (1) Å, respectively. The distance of C9-F1, C9-F2, F9'-F1', C9'-F2', C10-F3, C10-F4, C10'-F3', C10'-F4', C11-F5, C11-F6, C11'-F5'and C11-F6' was restrained to 1.34 (1) Å, respectively. The occupancies of the disorder components refined to a 0.784 (3):0.216 (3) ratio for C9:C9', F1:F1' and F2:F2'. The occupances of the disorder components refined to a 0.834 (5):0.166 (5) ratio for C11:C11', F5:F5', F6:F6' and 0.826 (2):0.174 (2) ratio for C10:C10', F3:F3', F4:F4'. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
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